
ON DEEP MINING, AND THE MINEBAL-BEARING STEATA OF THE

SOUTH-WEST OF IRELAND.1

By SAMUEL HYDE, Esq.

DEEP mining has long been a problem in the southern part of
Ireland, and it is the object of this paper to endeavour to

show that up to the present time few attempts have been made
upon a large soale, or according to any well developed and
determined scheme to prosecute the research for minerals at depths
equalling those in Cornwall and Devon. Why this region, and
group of rooks should have remained so long unexplored, possessing
as it does such proof of valuable metalliferous veins, can only be
accounted for through the want of confidence and fixed determi-
nation to prosecute to great yet practicable depths, those indications
normally exhibited at the surface.

The south of Ireland, from Dungarvan and Toughal Harbours, on
the east, to Cork, Dunmanway, and on to Dursey Head, west of
Bantry Bay, on the west, is so important an area, in an economical
point of view, that it deserves the attention of all who are interested
in the wealth and prosperity of the southern parts of the Counties
of Cork and Kerry, and of Ireland generally.

The country between Cork Harbour and Dunmanus Bay is almost
entirely composed of the group of rocks termed Upper Devonian,
and Carboniferous Blate, and more or less these rocks occupy
patches of country on to the Kenmare river on the west. The
so-called Carboniferous slate divides into a north and south
range; the northern spur stretches into and occupies the north and
south -sides of Dunmanus Bay, its southern branch terminating at
Inishbeg, near Skibbereen, forming the east headland of Boaring-
water Bay. The point of bifurcation is at Carraghalicky lake. Thus
the whole of the promontory from this point to Crook Haven and
Mizen head is composed of "the deeper seated Devonian slates, etc.
Bocks equivalent in time, or of the same age and character as the

-• » Head before the Geological Society of London, February 23rd, 1870.
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well-known Killas of Cornwall. It is this strip of country, with
its central ridge rising to 1,140 feet, (at Mount Gabriel 1,339), that
chiefly claims our attention, as being perhaps one of the most
important copper-bearing districts of the south of Ireland. Broad
transverse valleys cut this ridge in two or three places, the chief
and most important one being at Ballydehob, which gives rise to
the waters which pass into Eoaringwater Bay; others to the north
and east, giving rise to the river lien, need not be mentioned; neither
need we notice the parallel ridge to the north of the Mizen and
Ballydehob range, and which separates Dunmanus Bay from
Bantry Bay, although physically it is of high importance to the
question at issue. This narrow ridge and promontory attains an
elevation of 1,130 feet, several other points rising to 1,000 feet.

The strike of these two parallel ridges and the three parallel
prolongations of the Carboniferous slate is about 25° north-east and
south-west or east, 25° north and west, 25° south.

From Ballycummisk and Skull Harbour to Toormore Bay, and on
to the Mizen Head, a smaller ridge of land runs parallel to the main
axis, and it is in the east part of this range that the mines of Bally-
cummisk and Coosheen are situated.

The Devonian (Killas) or Old Eed Sandstone, is without doubt
the oldest formation throughout the south-west of Ireland, and,
according to the maps of the Geological Survey of Ireland, and
the Memoirs accompanying them, written by the officers of the
Survey, it is divided into two groups (1) the " Old Eed Sandstone "
at the base, succeeded by (2) " the Upper Old Bed Sandstone " (or
Upper and Lower Old Eed), the latter is about 800 feet thick, and
near its lower boundary, according to the Geological Survey, occurs
the "Copper Zone,"1 and which would appear to "prevail through-
out the whole of the south-west of Ireland."

The long peninsula of Glenarought and Slieve-Miskish, between
Bantry Bay and Kenmare river, the axis of which is composed of
Devonian Bocks, flanked by the Coomhola beds, contains the copper
mines of Bearhaven or Allihies. These very productive mines are
situated on low land, at the foot of the elevated Slieve-Miskish,
which abruptly rises 1,240 feet above the western ocean. The
western slope of this lofty and broken peninsula, and in which are
situated the Bearhaven mines, is composed of highly cleaved slaty
rocks or " Killas," interstratified with massive indurated and fine-
grained sandy beds, also highly cleaved; the planes of cleavage being
north and nearly vertical, and striking north 33°-35°; many varieties
of the Killas, or clay slate occur, being grey, blue-grey, and buff in
colour, the latter being most noted for the presence of copper.

The earliest known working in this Ballydonegan and Bearhaven
area was commenced about thirty years since in an east and west
vein or lode of quartz and copper pyrites, which was exposed in the
cliffs north of Ballydonegan bay, termed the Allihies old lode, and
which appears to have been worked some 50 or 60 fathoms deep. A

1 Mem. Geol. Surrey. Explanations ef sheets 200-2-3-4-5, etc., County Cork.
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dyke of greenstone (Diorite) runs north and south in the cliff to the
west of this vein, and at right angles to the course of the lode.

Other extensive mining operations succeeded and have been con-
tinued down to the present date under the name of the " Bearhaven
Mines," and with varying results, and on the "mountain and
caminches lodes," levels have been driven deep. The Caminches
lode strikes north-north-west, with an underlie to the south-east; a
cross-course seems to have cut off this lode along its strike to the
north. In 1860 more than 1,000 hands were employed in the
Bearhaven and Allihies mines.

It will be seen then that the mineral bearing rocks of the south-
west of Ireland occur near or towards the upper part of the lower
division of the Old Eed Sandstone, or base of the Upper Old Bed.
Cornstones or calcareous bands occur throughout the whole series, and
these, when impregnated with, or containing copper, are locally called
" Grossen lodes." If is believed that the thickness of the Old Bed
Sandstone is between 2,000 and 3,000 feet, although the base
nowhere appears to be exposed in this area; the upper 800 feet,
according to the Geological Survey of Ireland, being called the
Upper Old Bed Sandstone.1

A series of anticlinal and synclinal curves occur in this region,
the chief of which is that which traverses Ballydebob, Skull, Toor-
more Bay, and Crookhaven, &c. The axes of the Ballydebob
anticlinal strikes east 25° north, with a general dip to the north-
west of about 50°, and to the south-east 45°, and it is along this
that the highest land occurs, being mainly composed of slates and
gritty beds of the upper part of the lower Old Bed Sandstone. South
of this, between Cappagh Lodge and Skull Harbour, and close to
Bossbrin Cove, are situated the extensive and deep copper mines of
Ballycummisk, and on the east side of Skull Harbour occurs Coos-
keen mine, the geological position and mineral conditions of which
form the subject of this communication.

The object of this notice is to bring before this Society and men
of science the main features of, and high importance attached to,
the solution of the problem of deep and continuous mining opera-
tions throughout the south and south-west of Ireland, and to
endeavour to parallel the mineral conditions of the south of Ireland
with those of Cornwall, although it is well known that the granitic
and other igneous rocks of the Cornish Promontory have not
been determined south of Carlow and Waterford; except near
Mangerton, immediately south of Killarney, where the felspathic
greenstones constitute very insignificant features in the physical
structure of the country.

We cannot but regard the south of Ireland as a continuous and
integral portion of the south-west of England, and south Wales, the
variations in rock masses being such as are due either to local
conditions and causes at the time of deposition; or, probably still

1 Mem. Geol. Survey. Explanation to accompany sheets 200-3-4-5 of maps of the
Geological Surrey of Ireland, County Cork.
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more, to metamorphic action, of the nature of which, at present, we
know but little. But that the Lower, Middle, and Upper Devonian
series of North Devon, and the corresponding groups of Cornwall
and South Devon (under the name of Killas) are of the same age
cannot be doubted. The relation of petrological or lithological condi-
tions of the Devonian rocks of North Devon, with those of the South
and South-western area of Ireland, is remarkable and almost com-
plete. Equally so with the Devonian slates (Killas) and grits of
north Cornwall, from Tintagel to Padstow, and the great Middle
group, which occupies the country from Trevose Head to near St.
Agnes Head; as well as the lower and great copper-bearing Killas
of the South of Cornwall, from Truro to Mounts Bay. These groups
of slaty and gritty rocks of the Devonian series in England are
represented in Ireland. There are, nevertheless, local differences of
high importance, doubtless due to the greatly ^developed intrusive
masses of granite and greenstone, as well as the' innumerable elvans
which traverse the slaty rocks of Cornwall, and which have doubtless
aided in the mineralization of the Cornish killas, imparting to it
a character peculiar to itself. All lithological conditions, mineral
evidence, and mining experience, tend to confirm the belief that the
now two widely-separated metalliferous areas were once one conti-
nuous series. The English type having suffered the extremes of
metamorphism, through deeply-seated igneous influence, and from
other unknown causes, is more highly (so far as hitherto known)
productive of mineral wealth.

It is not a little singular that Ballycummisk appears to be the
only mine in which the copper lodes of the district have been deeply
and fully developed, or where determined energy has been put
forth to grapple with the difficulties of deep mining. No less
than eight lodes have been ascertained to occur, and have been
proved by the deep adit level driven from the sea at Eossbrin cove,
the whole hade, dip, or underlay south 85°, or about 1 in 12. Four
of these lodes are well defined, and are worked at Ballycummisk, viz.:

Pope's Lode ;
The Lady's Vein;
Big Vein—the old. Baryta Vein; and
North Lode.

Each lode is characterized by particular features, the copper being
gray, purple, or yellow in one, yellow in another, micaceous iron,
quartz, baryta, and yellow copper in the third, and carbonate Of
lime, peach, purple, copper ore, etc., etc., in the fourth. The re-
maining lodes in the sett are as yet unexplored. All the lodes are
parallel, and run east and west, deviating about 32° north of east
and south of west. ;

A well defined elvan course traverses the sett nearly east and
west, and nearly parallel to the No. 1 lode. -To the north, and
bearing north-east and south-west, occurs the large fault or flucan
course, which deviates about 17° from the strike or bearing of the
lodes, and crosses all the veins except No. 1. This flucan, like the
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lodes, underlays south, and materially influences the production of
mineral at its junction with the lodes.

The district around Ballycummisk and the mine itself may bo
said to be the only place where a thorough investigation has been
made so as to determine the nature <}f the rocks, and the quantity
and nature of the copper ores; and the prosecution of this question
to its utmost will doubtless materially alter the general belief
that minerals of value are not to be worked, at great depths in
the south of Ireland. This belief has been, and is now, held by
many, and the Memoirs of the Geological Survey, and especially the*
peculiar views of the late Professor Jukes, have'tended strongly to
mislead and deter either landowners or those possessing local interest;
from investigation.

In the Memoirs qf the Geological Survey, explanation to sheets
200-3-4-5 etc., p. 27, in a " note on the mines of the south-west of
Cork," Professor Jukes, in mentioning the examination made by tha
Survey over that district during the years 1853-6 (fifteen to seven-
teen years since,) is under the impression that the ores of copper
were deposited mechanically, so that " all the grits and slates were,
or are, here and there impregnated with copper ore, over all tha
district stretching from Waterford through Cork into Kerry." " This,
copper deposit was, like most materials deposited from water, not a
continuous sheet, but occurring in patches in different beds of grit
or slate through a thickness of 300 or 400 feet over all that area;
' the copper ore was distributed here and there among these beds as
a copper sand, or copper mud, mixed with the siliceous and argillace-
ous sands and clays.'" Professor Jukes proceeded to state that:
" eventually these beds were greatly indurated—greatly disturbed
and tilted up into highly inclined, often vertical or even inverted
positions, and bent into numerous folds."
. These remarks apply to the deposition of the beds of grit and slate
that occur somewhat near the top of the lower division of the Old
Eed Sandstone; the lower portion of the yellow or upper Old Bed
Sandstone of the south-west of Ireland, the " Copper Zone" of the
Geological Survey. Whatever may have been the particular mode of
original deposition, whether derived and deposited under aqueous
conditions or influence, so as to have impregnated the then mud and
sands, &c, but now slates and grit rock, with copper, it in no way
agrees with the concluding deductions drawn by Professor Jukes.

Professor Jukes states his belief that the disturbances which
followed " must have been accompanied by many fractures, causing
fissures, some of which would remain more or less open below in,
different parts of their course." He then goes on to say that "some
action subsequently determined the segregation of some of the copper
ore out of the beds into some of these hollow fissures, by some process,
of the exact nature of which we are ignorant, and thus new ' mineral
veins' or true lodes were formed here and there about the country."
' Now the great object of this communication is to show that, what-
ever theories or hypotheses may be advanced to account for the origin
of the ores or conditions of some lodes, there is evidence to show and.
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prove that down to the depth of 1,200 feet, or 200 fathoms, copper
ores of high value and rich percentage are being extracted, and that
from lodes as well defined, characteristic and typical, as any occurring
in rocks of the same age and character in Cornwall; and it is con-
fidently believe'd that over the peninsulas of Skull, Kilcrohane, and
Kilnamanagh, &c, west of Koaring Water Bay, most extensive and
deep copper mines will yet be successfully developed; and all analogy
with other localities and physical conditions of the district point un-
mistakably to this, if prosecuted upon scientific principles with
energy and determination.

At the time Professor Jukes wrote (1861 ?) he states that " with
the exception of the Allihies (Bearhaven) mines, none of the lodes
(whether true or false) of the south-west part of the County Cork have
yet been proved to have a sufficient quantity of ore in any one locality
to make a rich mine." Whatever may have been the author's opinion
and views in the year 1861, derived from an examination of the
county in the years 1853-6, it is now incontestably shown and proved
that Ballyeummisk and the Bearhaven mines, etc., have fully estab-
lished the €act that profitable deep-mining in south-west Ireland
is no longer a matter of doubt. The Allihies mine is 220 fathoms
or 1320 feet deep, and Ballycummisk 200 fathoms or 1,200 feet
deep, both making large returns of ore; the 198-fathom level at
the latter mine being now extremely rich in yellow and peacock
copper ore, and the enclosing matrix cannot be distinguished from
Hie killas of Cornwall and Devon.1

Again, it may be mentioned, that ores of many other economic
minerals have been worked in this area, giving conclusive grounds
for well-assured hope that through vigorous research much is yet to
be done in the south of Ireland; and it by no means follows that
if in some Irish localities the ores of copper, lead, or iron appear
abnormal in condition, as compared with other localities, that there
are not, nevertheless, characteristic and normal lodes (now well
determined) along given and clearly understood lines of country.
• It is well known that the ores of copper in the south of Ireland

frequently occur in beds strongly impregnating the killas, &c, in
which they appear, in some cases as grey copper; but, under meteoric'
metamorphoses when near the surface, become converted into mala-
chite or green carbonate, or, under other changes, into the blue variety'
:—blue carbonate (Azurite)—but their chief value is under the form
of the yellow and peacock copper pyrites, as occurring in well-defined
and regular lodes and veins. Not onlyjs the metalliferous system of
veins well developed in the south-west of Ireland, but also the quartz

1 It may be mentioned that the so-called No. 2 Big-ben, at the 198-fathom level,
is about 15 feet in width, and is extremely rich in the ores of copper at this depth ;
the specimens exhibited on the table were recently taken from that level, and there is
nothing in the aspect of the lode, either in its course or depth, to show diminution of
produce or yield. I t may not be out of place here to state also that the Bearhaven mines
are Said to have returned upwards of £2,000,000 sterling since commencing operations;
Ballycummisk, situated in -the area under description, £50,000; and Coosheen £22,000,
the latter from operations abtwre the adit.
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and lime veins, thus evidencing conditions similar to those of other
raining areas where faults and fissures, etc., occur, and have been-
filled in subsequently to their occurrence. In the south of Ireland,
as elsewhere, the oblique running veins (with relation to the strike
of the strata or beds) usually make ore or are mineralized. Again,
contra lodes or fissures which occur in the cupriferous grits or slates
(killas), and which themselves contain much disseminated copper
(especially the green. carbonate), usually contain good ore, or be-
come good lodes. This, under the influence of time, segregation,'
and other agencies, we should expect, and it is one of the main
features to be sought for in the copper-bearing region of the south-
west of Ireland; especially if the veins dip at a greater angle than,
the beds, though running with the strike; and it is found, in either
case, in the south of Ireland, that the lodes or veins take up or©
from the beds through which or across which they or the fissures
pass. They may be very productive or the reverse, trial only solving,
the question; and so long as the sides or walls of the fault or vein
are not permanently squeezed together, there is room for belief that,
at different levels or depths the veins will vary in width and richness,
as in other districts. • • <

We must doubtless guard against confounding the so-called elvans
of the south-west of Ireland wifcia those <of Cornwall and other-
localities—the term being used in a vague and uncertain sense in the
former locality—whereas the elvans of Cornwall, which are of
undoubtedly igneous origin, and associated with the felspathic and
porphyritic rooks, occur as true dykes, traversing the killas in many
directions and apparently almost without law. Certain light green
coarse sandstone, or grit bands, occurring with and differing from tke
associated killas, are termed elvan in the south-west of Ireland, and
are regarded by the miners as being favourable for the production
and goodness of copper, especially if associated with the paler-
coloured greenish slates. "We may draw another parallel with tbe
true mining area of Cornwall, so far as concerns the law of the
relation of the elvan courses to the lodes, or veins of copper in
the south of Ireland. In Cornwall the same coincidences ace
observed between the lodes of copper and elvan, for in both areas
they usually run nearly parallel to each other, or deviate only by
some small angle. This is notably the case at Ballycummisk,
the elvan (whatever be its nature, though doubtful if a true
elvan) running parallel to load No. 1 through the entire sett, but
crossing it to the east We cannot, however, insist npon too close a
parallel on this point between the peninsula of the two islands,
arising from the fact that in the south-west of Ireland there are no
known masses of granitic or igneous rocks associated with tfoe
slates and grits, and which, in the mineral districts of Cora wall,
have played, so important a part in the impregnation of metallic
ferons veins, etc. Again, we have not any true standard or evidence
to show the cause or the period when the Devonian rocks of the
south-west of Ireland became contorted and biokea, there being -DO
overlying or newer rocks to give date, and no known deeper seated
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• igneous rocks, through whose agency the mass of killas may have
been influenced, metamorphosed, and mineralized.

We cannot agree with Professor Jukes (loc. cit. p. 28), who.
believes that the " wide diffusion of copper ore in small quantities
over so large an area is against rather than in favour of the pro-
bability of rich mines being found." This really has no bearing
upon the question of " lode or vein" deposits and deep mining,
to be clearly distinguished from that of copper occurring in beds
of sandstone or shale, mechanically distributed through their
mass. We believe these mechanically deposited or amorphously
distributed cupriferous masses in the beds of killas and sandstone,
to be the source, through time and segregation, of the rich copper
ore in the lodes and veins now traversing the highly inclined and
contorted beds in which they occur—whether, as Professor Jukes
supposes, the copper was derived from the " waste and destruction of
some original mineral vein district," and does not form here an
original mineral vein distriet itself, is a question which presupposes
J;he existence of older metalliferous rocks and lodes over the area
(but now no longer recognised), or rocks, the waste and result of
which is the present Old Ked Sandstone of the south-west of Ireland-

West of Ballycummisk, and immediately east of Skull Harbour, is
situated Coosheen mine, where there appear to be no less than eleven
lodes, which some years since were proved and worked upon. All
these are east and west lodes, varying in their bearing or direction
from 1.0° east to 25° north. Seven of the eleven are copper-bearing,
containing either yellow, purple, and gray ore, or green carbonate,
and underlay or dip south. The sett is traversed from north to
south by a cross course or fault, accompanied by a parallel and well-
determined flucan, which seems to have shifted the lodes. The
Killas to the south of the Coosheen dips north 40° to 60°, implying
that the mine is situated in a synclinal axis, parallel to the Bally-
dehob anticlinal, aud may be the north dip to the north-west face of
the anticlinal, which runs south of Ballycummisk mine and through
Eossbrin cove. No less than five faults traverse the copper-bearing
zone of the Upper Old Bed Sandstone, between Cappagh mine on
the east, and Skull Harbour on the west, and the lodes of Bally-
cummisk and Coosheen are all more or less affected by them.

It may be important to state that, at 42 fathoms from the surface,
and 16 fathoms below the deep adit, the No. 6 or old lode dipped south
6° in 1 (or 80°), and contained a leader of 7 inches of solid gray
copper—the remaining 6 feet of the lode being composed of '• quartz
gray copper, green carbonate, and blue peach." Even at the
limited depth or shallow working mentioned, upwards of £20,000
worth of copper ore has been returned. It is believed, from the
nature of the lodes, that Coosheen will be carried down to depths-
equal to that of Ballycnmmisk, for it cannot be doubted but the
lodes of both setts are the same, and all are more or less parallel
to the strike of the Upper Old Eed beds; and such appears to be the
law as regards the position and run of the lodes in the south-west of
Ireland. .: '.
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The correlation of the rock masses of the south of Ireland, especially '
those of Kerry and south-west Cork, have been a difficulty with many
distinguished geologists; and the relation they hold to the so-called
Devonian series of north Devon and Cornwall is even now a dis-."
puted question -with many.

It is therefore very important to understand the relation of the
two mining areas, which occupy a similar geographical position in
both promontories, viz., that of south-west Ireland and south-west
England. It is true the succession of the Palseozoic series is clearer
and better developed in the south-east, south-west, and central Ire-
land, than in Cornwall; the Old Red Sandstone of Ireland being
known to repose upon the Upper Silurian series of the Dingle pro-
montory, and upon the Lower Silurian in Waterford.

In Cornwall and Devon, on the contrary, no Upper Silurian rocks
of either of its sub-divisions are known; and the Old Bed Sandstone,
or Devonian series of the English peninsula, have no known base, such
having never been determined in its typical areas, viz., north and
south Devon and north Cornwall. This problem has yet to be
solved, and the determination of Upper Silurian rocks, south of Pem-
brokeshire, holding some relation to the Linton and Ilfracombe series
in north Devon, or to the same series that constitute the structure of
the west coast of Cornwall, from St. Agnes Head to Tintagel and
Boscastle, would perhaps deoide their relation to the Devonian rocks
of Kerry and south-west Cork.

It is true we have at Bolt Head and Start Point, in the south of
Devon, a series of Crystalline Quartzite rocks, believed to be of
Silurian age, and some equivalent beds at Mevagissy and the Dodman,
in east Cornwall, but whether they are equivalents of the Cambro-
Silurian series (Caradoc and Llandeilo) of east and central Ireland is
doubtful. Whatever may be the age of the Start and Dodman rocks,
they are the only representatives of the Silurian series in Devon and
Cornwall, being mere remnants of a once largely spread group to the
south, originally connecting the PalsBozoic rocks of Brittany, or
north-west France, with south-west England.

The details of the Devonian system in the two countries seem to
Involve rather a question of terms, than difference as to age; though
in an economical, mineral, or mining point of view, it is extremely
desirable that the relationship of the group of rocks occupying the
two areas should be cleared up. If this cannot be done strati-
graphically, it is hoped some light may be thrown upon the
question by deep-mining in Ireland, and a knowledge of the
deeper physical aspect and structure of the Irish rocks arrived
at by comparison with those of the Cornish area. Also, the intimate:
structure and conditions of the lodes and their contents, such as
the mode of infilling and arrangement of their mineral contents,
systems of underlay, directions or bearing, etc., nature of the-
cross courses and true relation of the Irish El vans to their own'
rocks and minerals, as well as to those of Cornwall, at present very
little understood. ;
- We. are aware that the great masses -of igneous rocks which havft
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been protruded through, but which still underlie, traverse, and
affect the Devonian slates (Killas) and grits of Cornwall, do not

3t*occur in the south and south-west of Ireland, and therefore the
highly mineralized condition of certain zones or areas in the former,
metamorphosed and influenced by these rocks, cannot be expected in
Ireland. But it is our object to show, nevertheless, that the stratified
rock masses of the two peninsulas are of one age, and extensively
partake of the same general structure.

On Palseontological grounds we have no means of correlating the
Kerry series with Cornwall or North Devon ; the beds in the former
area being almost if not entirely unfossiliferous; in Cornwall also
few or none occur.

I adopt therefore for the Irish area the received canon " that all
rocks which were formed after the uppermost of those which can be
properly called Silurian, and before the lowest of many which can
properly be called Carboniferous, may be classed as Devonian rocks,
and regarded as rocks of Devonian age." The same is admitted
for the rocks of Devon and Cornwall, because the organic remains
they contain hold an intermediate place between the true Silurian
and true Carboniferous periods. That they lie below rocks of true
Carboniferous age is clearly shown along the strike of the Upper
Devonian beds, from Croyde Bay to Barnstaple, etc.; all south of
this being the equivalent of the Carboniferous Limestone and the
Coal Measures, and, as before stated, the base of the Lower Devonian
is not known or seen in North Devon or Cornwall.

The complete difference in lithological aspect of the two typical
Old Eed or Devonian areas, north and south of the Bristol Channel,
has been ably described by Sir E. Murchison and Professor Sedgwick,
Professors Phillips and Jukes, and later still by Mr. J. W. Salter and
Mr. Etheridge; the latter, in an almost exhaustive memoir upon
Devonian Geology, has discussed the whole question.

The Devonian Bocks everywhere south of the Bristol Channel con-
sist of clay slates (killas), red, brown, and gray sandstones, with large
masses of limestones occurring at intervals through the middle series;
while the Old Eed Sandstone north of the Bristol Channel consists
chiefly of red sandstones, clays, and conglomerates, with no slates or
limestones; they are, nevertheless, of the same age and parts of the
same formation. It does not, however, follow that the two groups
should be strictly contemporaneous in time.

It has already been stated that the Upper Silurian Eocks occur
in Kerry (Dingle Promontory), where they are covered unconformably
by the overlying Old Eed Sandstone, which is some 4,000 feet in
thickness; the underlying Silurian dip south 50° to 60°, and they com-
prise the great mass of Mounts Eagle and Brandon. This gives a
base for the higher rocks, which lie on and roll in anticlinal and syn-
clinal axes, through the three promontories south-east of Dingle Bay.
The strike of their axes is north-east and south-west, and seems to
be coincident with, or follow, in this sense, the direction of the great
planes of deposition, subsequently disturbed along their mean strike;
and most of the faults, where they do occur, are at right angles to
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these axes ; the lodes, on the contrary, following the strike of the
beds, though varying much in underlay or hade.

The productive mineral ground of this part of Ireland appears to
be chiefly confined to a zone in the upper part of the Old Eed Sand-
stone or base of the Yellow or Upper Old Red. Gray and green
argillaceous and arenaceous slates, with pale green, coarse-grained
saccharoid sandstones, constitute the chief lithological features of the
cupriferous series. Six or eight such zones are exposed through the
agency of the anticlinals and synclinals above-mentioned, caused by
subsequent denudation, which has removed much of the superincum-
bent Upper Old Eed. They are, however, only portions of the same
beds or zone thus exposed along given north-east and south-west lines.

The general bearing of the lodes therefore in the south of Ireland
is according to the strike of the strata containing them, though they
do not always follow the dip of the beds, as believed by some : every
angle of inclination being observed through an extensive series of
lodes; for example, the seven lodes of Ballycummisk at Eossbrin
Harbour underlay all south at steep angles, the Ladies' vein at the
210 fathom level being 85° or 1 in 12; Pope's old lode the same,
from the surface to the 198 fathom level.

We cannot attempt to compare the veins of this region in the
order of dates, or according to their antiquity and different directions;
sufficient is not known of them or their history, and the elvans which
traverse and alter them are not sufficiently understood. It is to be
hoped, however, as the science and practice of mining advances in
Ireland, that these important questions will receive attention and
solution.

I can scarcely enter into any particulars relative to the now
well-known Ballycummisk mine, which is in all its features a
type and evidence of what can be, and it is hoped will be done,
for deep-mining in the south-west of Ireland. It is also be-
lieved that the Bearhaven and Ballycummisk deep workings will
be the means of elucidating much of the physical structure of this
area, and aid us in arriving at some general and definite rule or law
as to the true mode of occurrence and in-filling of the lodes in the
south-west of Ireland, and their relation to those of Cornwall; for up
to the present date but little reliable data seem to have been arrived
at, that may lead those interested in the mineral wealth of the country
to draw any definite conclusions from practical results.

Deep-mining has therefore been partly condemned, chiefly perhaps
from the peculiar nature and character of the geological formation or
structure of Kerry and the south-west of the County Cork districts,
and the abnormal conditions under which certain copper ores appear
to exist in the "gangue" or matrix which contains them; and much has
been written relative to this area, and notably in the "Memoirs of the
Geological Survey," in explanation to certain sheets descriptive of
the Physical Structure and Geology of the south of Ireland,1 and in
which the views of the several authors are given, as well as clearly

1 Kos. 200, 203-5, 199, 1861.
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defined details of certain mines; and when we rememher that ahove
forty are named as occurring in the county Cork alone, and most of
these copper, it is evident that, with a thoroughly organized system
of mining, based upon known local laws and conditions, and with
capital properly employed, the south-west of Ireland should take a
prominent place in the history and practice of mining.

A very able though short notice of the Bearhaven or Allihies
mines occurs in the under-mentioned memoirs:—" Explanation to
sheets 197-198, and the south-east part of No. 101. Counties Cork
and Kerry, 1860, by W. W. Smyth, M.A. F.K.S." The author here
Specially names the depths, yield, and all the main features of these
mines, and clearly indicates, associated with the recent energetic work
at Ballycummisk, that much is to be expected from the united forces
of energy, ability, and capital, as applied to deep-mining in the
south-west of Ireland.


